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Results of the two-way ANOVAs returned a significant main effect for
technology use for factors 1, 2, and 3, suggesting that the differences between
the low and high in-class technology use groups were statistically significant
on these factors. A significant main effect for TL for all factors was observed,
indicating that the differences between TLs were statistically significant;
learners of French being set apart from many other TLs for all factors was the
main tendency (according to post-hoc tests). However, the effect sizes (np2
< .059) for all statistically significant differences found were small (Cohen,
1988).

With regard to out-of-class use of technology, the results of two-way
ANOVAs (see Table 4) showed a significant main effect for technology use
for factors 1, 2, and 3. Learners who used more technology outside of class
answered more positively on these three factors (also see Figures 5-8). A sig-
nificant main effect for TL was observed for factors 2 and 3. Again, learners
of French were set apart from all other TLs. Contrary to the findings on in-
class technology use, no statistically significant interaction between out-of-
class technology use and TL was observed for any of the factors.
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Figure 5. Factor 1 (motivation and attitudes toward CALL) scores by out-of-class
technology use and target language.
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Figure 6. Factor 2 (use of technology in the current language class) scores by out-of-
class technology use and target language.
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Figure 7. Factor 3 (benefits of CALL) scores by out-of-class technology use and target
language.
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Figure 8. Factor 4 (relevancy of technology skills and associated benefits) scores by
out-of-class technology use and target language.

Discussion

Learners’ Belief Systems

The purpose of this study was to unravel language learners” belief systems
toward CALL among a group of American college students who were learning
nineteen different FLs at a Midwestern university, and to determine whether
the students’ degree of exposure to technology and the TL they were learning
were associated with their belief structure. Results of the PCA reveal four dis-
tinctive factors comprising learners’ beliefs about CALL.

e Factor 1. Motivation and beliefs toward CALL. Learners who felt moti-
vated when using technology to learn a FL held more positive beliefs
about the effectiveness of CALL. This supports previous research that
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learners’ attitudes and beliefs correlate with motivation (e.g., Ayres,
2002; Chen & Yang, 2014; Lai, 2013; Mori, 1999; Sydorenko, 2011).

e Factor 2. The use of technology in the current language classes. Learners
who were more satisfied with the quality or quantity of technology use
in their language classes held a more positive attitude toward CALL.

e Factor 3. The benefits of CALL. When the learners discerned more ben-
efits of using technological tools in FL learning, they appeared to have
more positive beliefs toward the effectiveness of CALL.

e Factor 4. The relevancy of technology skills and associated benefits. When
learners felt that having good computer skills is important, they tended
to possess more positive beliefs toward CALL.

The Intensity of Learners’ Belief Systems

Results of the descriptive statistics suggest that while the learners expressed
generally positive beliefs toward CALL, their intensity was not uniformly
strong. The learners were most positive when rating their satisfaction with
technology in their language class as compared to the other three factors. This
observation highlights the importance of the quality of CALL use to foster
positive beliefs among FL learners.

Another similar pattern was that learners’ beliefs about specific benefits
of CALL were also moderately positive. The group of learners surveyed may
not have fully realized the potential benefits of CALL or did not fully utilize
them, thereby overlooking their potential for language learning. For example,
our participants only mildly agreed with the statement that technology helps
them connect to NSs. This finding is surprising given that previous research
has found that access to NSs is one of the most significant technological bene-
fits (e.g., Chen & Yang, 2014; van Compernolle & Williams, 2009). Since most
of the learners were English NSs, they may not find it easy to reach out to TL
speakers because of the predominate use of English in online environments.
Another possibility is that these learners may be apprehensive of communicat-
ing with strangers online, either for security reasons or due to a perceived lack
of proficiency or common topics (Chen & Yang, 2014; Lai & Gu, 2011).

With regard to the relevancy of technology skills, the learners thought that
having good computer skills is more important than the technical support
provided by a teacher, suggesting that sufficient technical training or good
computer skills (e.g. Arnold, 2007; Ayres, 2002; Barr, 2004) is imperative in
fostering positive beliefs toward CALL.

The Effect of Technology Use and TL

Results of the study indicate that learners’ beliefs toward CALL can be differ-
entiated based on the amount of technology use in the classroom in light of
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three factors: usefulness of technology and motivation, satisfaction with tech-
nology used in class, and benefits of technology. For example, learners who
used technology more than one hour per week in their classes had more pos-
itive beliefs than those who used it for less than one hour. Learners who had
higher exposure to technology in the classrooms were more motivated to use
technology to learn a FL, more satisfied with the technology used in their lan-
guage classrooms, or convinced of its benefits. In other words, the more tech-
nology learners are exposed to in language learning, the more they may value
it and the more positive their beliefs toward CALL may be (Reinders & Wat-
tana, 2015; Sydorenko, 2011). This same pattern was found for learners” use
of technology outside of class, a finding in line with prior research: language
learners’ beliefs are ever-changing and are shaped by the individual’s interac-
tion with their environment (Alanen, 2003; Woods, 2003).

With regard to the effect of TL on language learners’ beliefs, there are sev-
eral explanations. For each TL, students who used more technology in class
generally had more positive beliefs than those who used less, and for learn-
ers of Hebrew, this difference was the most pronounced. However, this was
not the case for learners of Russian and German (and, for factor 1, Italian). As
the descriptive statistics suggest, students of Russian reported using the least
amount of technology in class (M = 1.24), while learners of Hebrew reported
the highest use of technology (M = 2.16), followed by learners of German (M
=2.14). Since learners of Hebrew and German reported similar amount of in-
class technology use, yet displayed different beliefs, factors other than amount
of technology use seem to be at play. As teachers and peers, among other fac-
tors, impact the use of technology in the language classrooms (Lai, 2013; Mar-
garyan, Littlejohn, & Vojt, 2011), the particular dynamics in the Russian,
German, and Hebrew courses may have contributed to this perception.

On the other hand, no interaction was found between out-of-class tech-
nology use and TL, indicating that there was no strong relationship between
how much students use technology on their own time and how they perceive
the effectiveness of CALL based on the TL. One thing that may contribute
to fostering stronger beliefs in the benefits of CALL among these students is
the degree of self-regulated use of technology in language learning. In terms
of the effect of TL studied, factors such as the differences in how language
teaching is carried out in this context, the experience of technology use in
class, the nature of the FL curriculum, and teachers’ beliefs toward CALL may
also influence students’ perceptions of CALL. This points to the multifaceted
nature of one’s belief system and the dynamics of the interplay among the dif-
ferent factors that comprise the system (Barcelos & Kalaja, 2011).

The findings of our study connect with previous research in several ways.
First, they corroborate Lai and Gu’s (2011) and Lai’s (2013) studies in Hong
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Kong and Oz’s (2015) study in Turkey, suggesting that learner beliefs toward
CALL are largely influenced by and associated with one’s learning motivation
and perceived effectiveness of CALL for language learning. Second, our results
underscore the importance of computer literacy in shaping positive beliefs
toward CALL—an area that Fatemi Jahromi and Salimi (2013) found critical
for their Iranian high school students. Additionally, like Barr’s (2004) students
in Canada and Great Britain and Lai and Gu’s (2011) students in Hong Kong,
our learners did not seem to capitalize on some specific benefits that technol-
ogy can offer, such as communication with NSs. However, the dynamic nature
of the belief system toward CALL warrants further investigations that extend
beyond the contexts already investigated to provide a fuller view of how the
system is shaped and interacts with language learning.

Conclusion

In this large-scale survey study, we identified four factors that shaped learn-
ers’ beliefs toward CALL within the context of a large Midwestern university.
The sample size and number of TLs provide robust and generalizeable results
for other similar language learning contexts: traditional, face-to-face FL class-
rooms at large U.S. universities with a minimal number of hybrid and online
courses.

We offer several implications for language teaching. First, to encourage
learner buy-in, CALL use should be well designed and motivating for learners
(also see Lai & Morrison, 2013). Benefits of CALL should also be made trans-
parent to learners, either through reflection or by having instructors share
their rationales. Additionally, learners should be encouraged to use technol-
ogy outside of class. These steps should all foster more positive beliefs about
CALL and in turn lead to more CALL use.

We also provide several suggestions for future research on the topic of
learner beliefs toward CALL. First, as learner beliefs appear to be highly con-
text specific, a variety of other contexts should be examined. Our study also
raises questions regarding factors that can influence learner beliefs. It remains
unclear how TLs interact with technology use and beliefs toward technol-
ogy. Thus, future research should include studies of CALL beliefs that can be
connected to the specific ways CALL is integrated or used in the curriculum.
From our study, it is unclear if any differences are due to the TL itself (e.g.,
writing system, availability of CALL resources) or its curriculum (teacher cen-
tered vs. learner centered; communicative vs. more traditional) or CALL use
at this university. Future exploration of these issues and how different sub-
components of the belief structure interact with each other can help inform
the implementation of CALL in various contexts.
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Notes

1. An eigenvalue is a number that indicates the amount of variation explained by a factor.

2. The sample size was adequate for conducting PCA. A common rule is 10 to 15 samples
per variable. There were 36 variables in this study, so the sample size should be at least 360 to
540. The sample size was 2,061. The KMO value and results from the Bartlett’s test of sphericity
are often used to determine whether a data set is factorable. The large KMO value (.977) and sig-
nificant results from the Bartlett’s test of sphericity, x2 (630) = 48,185.032, p < .001, indicate an
acceptable data set (Field, 2009).

3. Allfour dependent variables were normally distributed within the two groups with dif-
ferent amounts of technology used in class and with different TLs studied. The homogeneity of
variances assumption (using Levene’s test) was also met.
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